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Wednesday, February 6, 2012 651adependence of MSD exponents to the MT network topology, while the apparent
diffusion coefficient is mainly influenced by the MT density and the presence of
passive cross-linkers.
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Insulin-stimulated GLUT4 redistribution to the plasma membrane (PM) plays
essential roles in glucose homeostasis in mammals. Besides GLUT4 storage
vesicles (GSVs) being released by Rab10 activation, endosomal GLUT4 com-
partments located at the cell periphery are also suggested to contribute to
insulin-stimulated GLUT4 accumulation at the PM. Peripheral endosomal
GLUT4 compartments are well suited to be studies with total internal reflection
fluorescence (TIRF) microscopy. However, visualizing these GLUT4-positive
structures after insulin is hindered by the fact that a large amount of GLUT4 is
present on the PM after insulin stimulation, obscuring all intracellular GLUT4
compartments.
In this study, a new GLUT4 probe, GLUT4-exoGFP, is developed. In combi-
nation with Bromophenol Blue (BPB), GLUT4-exoGFP can be used to specif-
ically visualize intracellular GLUT4 compartments, without interference from
GLUT4 at the PM. Employing this probe we studied the mobilization of
GLUT4 from peripheral GLUT4 compartments. Our results indicate that
Rab4A-positive endosomes serve as an important reservoir of GLUT4 mole-
cules that are delivered to the PM after insulin stimulation.
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Pancreatic beta-cells secrete insulin in response to elevated blood glucose.
After synthesis, insulin granules are transported initially by kinesin-I, then
transferred to MyoVa within the actin cortex. Granule trafficking models
propose that MyoVa tethers granules within the actin cortex, which acts as
a secretion barrier. Upon glucose stimulation, actin cytoskeletal reorganiza-
tion allows granule diffusion or transport by MyoVa to the plasma membrane.
To determine how MyoVa and actin contribute to granule trafficking, we
tracked eGFP-labeled granules in INS-1 cells (resolution: 23nm/50ms), ana-
lyzing their movement by mean square displacement. At rest, granules display
3 modes of motion: paused, diffusive, and directed. Glucose stimulation in-
creases the percentage of granules undergoing MyoVa and/or kinesin-
directed motion with little change in the dynamic movements of peripheral
actin cytostructures. However, Jasplakinolide treatment, which changes ac-
tin’s depolymerization rate, inhibits actin cytostructural dynamics and reduces
the percentage of granules with directed movement. Therefore, a dynamic ac-
tin cytoskeleton is required for efficient granule transport. By introducing
Qdot-labeled MyoVa into cells, we will track granules and the steps of asso-
ciated MyoVa to distinguish between MyoVa’s proposed roles as granule
transporter or tether.
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Cationic lipid-nucleic acid complexes are used in vitro [1] and also in clinical
trials for both gene delivery and gene silencing [2]. Steric stabilization of
cationic lipid-DNA (CL-DNA) complexes is required for their use in vivo,
but PEGylation (PEG; polyethylene glycol) of CL-DNA complexes reduces
their efficacy as gene delivery vectors in vitro [3]. To improve the uptake
as well as allow for active targeting of PEGylated CL-DNA complexes, we
developed CL-DNA complexes with an RGD motif present at the distal end
of PEG for use in vivo and studied their efficacy and mechanism of entry
in vitro. RGD-tagged CL-DNA complexes showed superior uptake but low
gene expression, suggesting that endosomal escape was a major barrier to
transfection.
In order to understand the fate of intra-endosomal CL-DNA complexes, we
used GFP constructs of a class of membrane bound GTPases called Rabswhich control budding, trafficking and fusion of vesicles along the endocytic
pathway [4]. GFP labeling of Rabs allows for detection of the spatiotemporal
state of endocytosed CL-DNA complexes by directly labeling endosomes.
We will present quantitative analysis using GFP-Rab5 (an early endosome
marker) which shows CL-DNA complexes colocalizing with early endo-
somes suggesting that macropinocytosis or clathrin mediated endocytosis
as the route of entry. Cells expressing GFP-Rab5-Q79L (a mutant which
slows early endosome maturation) showed enlarged endosomes containing
multiple CL-DNA complexes. A thorough understanding of the intracellular
fate of CL-DNA complexes will allow for optimization of gene delivery
vectors.
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Lysosomes are the major degradative compartments of eukaryotic cells and
their mobility plays an essential role in intracellular trafficking of the de-
graded cargo. There has been a growing interest in understanding the role
of lysosomal membrane proteins in intracellular trafficking. The lysosome-
associated membrane proteins LAMP1 and LAMP2 are key lysosomal mem-
brane proteins. They have a large luminal domain and an 11 amino acid long
cytosolic domain. Heavy glycosylation of LAMP1 and LAMP2 protects the
proteins and the lysosomal membrane from degradation by proteases and
lipases, respectively. Previous work has suggested that LAMP1 and
LAMP2 may also play a role in lysosomal transport. We report the use of
live cell fluorescence microscopy and single particle tracking to study the mo-
bility of lysosomes following degradation of LAMP1 and LAMP2. LAMP1
and LAMP2 were degraded using endoglycosidase H (Endo H), a glycosidase
which cleaves the glycans on the luminal domain of LAMPs. Fluorescence
microscopy revealed that Endo H treatment caused the lysosomes to become
enlarged and cluster in the perinuclear region. Particle tracking revealed that
although both enlarged and punctate lysosomes had similar speeds, the mobil-
ity of the enlarged lysosomes was significantly lower than that of punctate
lysosomes. Control experiments with sucrose-swollen vesicles show that
the increase in size of the lysosomes is not responsible for the change in
the mobility. Collectively, our results suggest that degradation of luminal do-
mains of LAMPs inhibits the mobility of lysosomes. We believe that LAMPs
may have a role in the interaction of dynein and kinesin motor proteins with
lysosomes. Further work is underway to better understand the interaction of
LAMPs with motor proteins and microtubules in regulating the mobility of
lysosomes.
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Following endocytosis, cargo in early endosomes travels tens of microns on an
array of actin filaments and microtubules (MTs) to reach lysosomes in the
perinuclear region for degradation. To understand how early endosomes
coordinate multiple types of actin- and MT-based motors to achieve this
long-distance transport, we studied their motions by live-cell imaging. Low-
angle oblique, simultaneous multicolor acquisition microscopy allowed us to
follow an endosomal cargo, endocytosed epidermal growth factor attached
to quantum dots (EGF-Qdots), in epithelial cells relative to other cellular
markers with high temporal (50ms) and spatial (20nm) resolution. We
developed objective criteria to parse these complex trajectories into different
types of motions. The motion of the majority of EGF-Qdots is classified as
partially confined by mean-squared displacement (MSD) analysis. Treatment
of cells with drugs that depolymerize (latrunculin B) or stabilize (jasplakino-
lide) actin revealed that the actin network induces this confinement. Net
transport to the perinuclear region is achieved through bursts of rapid (up to
4mm/s) motion on MTs requiring dynein/dynactin. This directed motion is
punctuated by pauses which are diffusive over 2.25s periods. However,
immediately after directed motion, the diffusive motion is preferentially
